Delivery of short interfering RNA using endosomolytic cell-penetrating peptides.
Cell-penetrating peptides (CPPs) are peptides able to promote uptake of various cargos, including proteins and plasmids. Advances in recent years imply the uptake to be endocytic, where the current hurdle for efficient intracellular delivery is material being retained in the endosomes. In this study we wanted to compare the ability of various established CPPs to deliver siRNA and induce gene silencing of luciferase, with a novel designed penetratin analog having endosomolytic properties, using a noncovalent strategy. In principal, the penetratin analog EB1 will, upon protonation in the early-late endosomes, be able to form an amphipathic alpha helix resulting in permeabilization of the endosomal membrane. We demonstrate that even though all CPPs evaluated in this study can form complexes with siRNA, there is not a direct relationship between the complex formation ability and delivery efficacy. More important, although all CPPs significantly promote siRNA uptake, in some cases no gene silencing effect can be observed unless endosomal escape is induced. We find the designed endosomolytic peptide EB1 to be far more effective both in forming complexes and transporting biologically active siRNA than its parent peptide penetratin. We believe that developing CPPs with increased endosomolytical properties is a necessary step toward achieving biological effects at low concentrations for future in vivo applications.